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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a material for organic 
electroluminescent (EL) elements that has high luminous efficiency, 
high heat 

resistance and long durability and the organic EL elements using the 
same . 



SOLUTION: The objective material for organic EL elements are 
represented by 

general formula 1 [A is a substituted or unsubstituted 22-60C 
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arylene; XI to X4 

are independently a substituted or unsubstituted 6-30C arylene where 
XI and X2 

or X3 and X4 may link to each other, respectively; Yl to Y4 
independently 

represent general formula 2; a to d are each an integer of 0-2 where 
a+b+c+d>0 

in the case of A≤26 and the number of anthracene nucleus is 1 or 
0; (In 

general formula 2, Rl to R4 are independently H, a substituted or 
unsubstituted 

1-20C alkyl, a substituted or unsubstituted 6-20C aryl, cyano, or Rl 
and R2 or 

R3 and R4 bond to form a triple bond; Z is a substituted or 

unsubstituted 6-20C 

aryl; n represents 0 or 1)] . 
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v<omsmRX'mM&7 5 0 < c d/m*) kssss-e 

$ ^fc*J«8l6^BJS4 0 0 ( c d/m2)T\ £ 
SS»U:fc ^¥8*frl±3 0 0 O^fUfcfil^T- 

[0089] Jt«m 

zm. mmmitmmizLx^mLm^irimL 

Ut7 2 ] 



ottmn 



ftmg.60 (cd/m'). WO. 34 ( 1 m/ jgfc«3 fcl^«(cLT*«E iHtm 

W) k*»«CttlfcWIMl«f*»ofc. 40 fc. 

[0090] 1M£0I|2 _ A [fc73] 

^c»=ca-^»^)-(§)- ? -@- a i =c»-<§> 

6 6 



mM^200 (cd/mO, 2fc3K8»l. 2(lm/ 
W) T'&ofo&\ HWI4 0 0 ( c d/m*)-C5£ 

[0091]W^ttS^ £50 



MELtw, mm%.zm%.Lxfrt>i oo-c^ 
mm&*mfeLmft&Mihm<rmm%LtimLx 

3. Jt«^ia^it«^2W^EL5g^<OWJg«^ 
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Ztl?tl85%. 9 0%. 2 5%. 30%Th-y 

ttf&fa^itiyAW&T&mti o omrc&s*! 
mtzmytfm&zm-th z twx-z h . 

[OO9 2]£j£0!l ((fc#H»<2) ) 

2 0 0 5 >J U -y hMi&yyXzHz.. 4 -/nt^yX 
T;PTbH 0. 38g(2. 04mmol),^yy 
;W*X*>"B8xf-^XXT^ 0. 98g(4. 29m 
molKDMSO 4 0 5 y y y WP£A*U tBu 
OK 0. 5g (4. 49mmo 1 ) SrSiaT'^Li*-^ 
3sSnLKJ££-£fc. 1 8B^0S£tfT#£>totRi6?« 

* 5 o o 5 y y y wwtcaxu mm iKmmik 

0. 5g$r^iifcJ:0«]RUc. lOOS'jy-yWPA 
&y^XzHz. ±fieB*fefL KI 2. 008 (12. 
Omm o I), Cul 1. 14 g (6. Ommo 

i ) , hmpa i o s y y y hjuzxn. 1 5 oxrc 

6l^MMS#tfc. &UmT&. 1 N-igI8* 1 0 

s y y -y h^jDi.. wkxyT-^rs^ttajL*:. a 

SU TfB+ISttA 0. 2 8g (JR$4 5%) 
[ft7 4] 



1 



(*E]<*A> 



[0093] *|§ftBcy>£|£ 
5 0 S »J 'J v hfUfi&y yX a* tp -yotr- y y 
3g (17. 4mmo 1 ) £6N-£g&fc 10*'J 

y y wucSiSL&aiL*:. rtfi4rtTffi«K^ h y 

>7A 1. 2 5g (18. lmmo 1 ) /*5. 3 5U 
y y WPSH^OfciSTU ISISfciTll^SifLT 
^'TV-^A^jRS-^. SB£. 1 0 0 s y y -/ Nl- 
■ftJS^^XrufCTyh^-fc^ 0. 3g(l. 7mm 
o 1 ) £T4r b> 5 5 »J 'J «y WUcJSWLfcSL Eft 
SZffl2*Wfe 0. 46g/*5. 75yy-yWk$: 

nut. 4-CjfcT'teaiL*:. xExtv-^a* 
^js^pstcT^ant, m&T-m&ztt. turn 

ftB 0. 2g (IR3p24%) 
[ft7 5] 

(3) 



[00 94Ht#fc<2)cy>Sj£ 
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i oosy y y h^AjE^^n't'-er-y > o. o 

1 8 g ( 0 . 2mmo 1 ) ^btfl/V 5 S y »J >y 
h^fc&jgU o. 05g(0. 5mmo 

fc. <t>ISftA 0. 5 6g (1. 8mmol ) % MB* 

y>>A 5g.i» 0. Sg&t^hn^y-tfy 2 
o 5 y y <y ww£jn;l . 2 1 oxrt'2 Bia&MtfL 

io rva-ju io$y y yh;pfc*8^y7^3g/ 

*1 0 5 'J 'J -/ h^SrJnx. 1 1 OX:X'-^RSti^ 

®m.. wa&*wz. m\rc 1 o o s y y y wkftj; 

77XrJtfT±mJSfi. WftB 0. 0 5g (0. 
lmmoD^yW 5g.SBf» 0. 3g& 

xf-hvo-<£> 2 0$yy-y h^Ztot. 2201c 
ik \^ty/h^xy=i/i ) -e»gU Hfe»* 

20 0. 0 1 7g$r#:t. ZOtoMi. NMR. I RlkXf 
fd-ms (y -t—^^fHvy— i/ay^XX^th 
JU) OfflSfci 9. it&ti ( 2 ) tftZiZtltl <JR$2 
0%) . 

[0 09 51^^2 (it&fo(9) ) 

2 0 0 5 y y y ^JtUK^^X^tti-C^x^r 5^ 
51. 2g(0. 3mol) s 1, 

•»£>- 7 1 . 4g (0. 3mo 1 ) s tBuOK34. 
6g(0. 3 6mo 1 ) , PdC MPPhsh 4. 2 
30 s (5. 9mmol) Rlf^Uyi. 2V-/hJUiU 
£U 1 3 O^CT*— Lfc. ««SSr 
SJBUgfefellftlOOg**!*:. Zvte&ZtiyJ*? 

o-7h/77 (^y*y;K ^•9-y/wwxy=i 0 

/l)-e»SU TIB+IS*C 28g(lR$2 9%) 

[(1:7 6) 

40 Bf 

[009 6]ft^ (9) (T&fSL 

1 0 0 5 y y y h>i>&&y yxa^x-^m^ b 0.4 

8 g ( 1 mm o 1 ) (C ^*xf-;|/X-x;P 1 0 S »J y >y 
h^Jni.. -7 8-Cfci^aiUv:. •ed'Mi 
^•>7A 2S'jy y b^K 1. 5M, 3mmo 1 ) ?:Jn 
i.. l«fSJffi*L^. JKfctidiEhy^f-^O. 3g 
( 3 mm o 1 ) /ylf;H-f;l' 5 5 V »J -y b^^ig 
TL^. jSTi^m -7 8X:tTli^MtfL. Sffl 
tCTlN-JSK* 1 0 5 y 'J -y h;^Jn^fc. 
50 jB«*ff*LT«ISfi*flfc. 1 0 0 $ y y 



(44) 
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•y YfrlUgi? yxa +T\ ±IEltt£im. +ISttC 0 . 
97 g (3mmo 1). Pd (PPhslt 12mg. 0 
VW) x )*7-k 0. 32g ( 1. 5mmo 1 ) &X/DM 
F 105'J'Jyh )ViMl , 10 0\:T'4^SJ§#t 

y/»&x^= 5 0/1) THRU ftfe$*0 . 1 
3g£4§fc„ NMR. IR&tfFD-MS 

OiiStcJ: 0. fc^fij ( 9 ) fcH5g£*i*: (JR¥l 4 
%) . 10 
[OO97]^BE0<3 (fll^(18) ) 

1, 4-vVn ; e'<.y4fy 0. 48g (2. Ommo 
1 ) C MgSlXvX^X— r^jDi.TGr i gn 
a r dtmZWS&Uz. 1 0 0 5 »J «J y WWAJg 

75X3*tC. 1, 4-> ? ya ; E^7^W>' 5. 7g 
(20. Ommo 1 K NiC lj (dppp) 10 
mgat^^'xf-yPX-f 2 0 5 'J U >y WPSrjDX.. 
*Sre}&aiL^. -^MJBG r i g n a r dtff^SrJll 

6rmtmm^Lfz. Kfmrm. in-sis* 20 
1 0 5 y y y h^taitz. immittmk. mmw 

*LTTie+S*D 0. 3 0 (JK*3 0%) 
[fc7 7] 



[00981^^1(18) CDSfS. 

1 00 5 y y y wwtu^^xn+T-rxyy 0. 0 

9g ( 1. Ommo 1 ) Srfift^f-^y 5 5 'J 'J y b 
^OgflfU 0. 2 5g(2. 5mmol) 30 

tmt. g&lzx um&JSZitfz. -e^. 

laMfcA 0. 4g (4. 5mmo 1 ) , liafojry^A 

5s. o. 3g%x/-hw<-y-*£y 2 o s y D 

•y WP£JO;t. 2 1 0TTC2 BISHltgftSitfU:. -ftf) 

;p i osyy-y h^fc^K-fb&y^A 3g/*io 

5 y y y ^SrJD*.. 1 1 ore-HftRiES-ttt:. SJE 

*rr&. iHtx^/TK^iSn^Tia-TSu. mmmt. 
wss&znt:. wt^x i o o 5 y y y wwug7^x3 40 

+T\ ±fefW£ H 1u 4>fSftD 0. 5g (1. Ommo 
lKiS8*y>A 5g.gM» 0. 3gM-hO 
Ky*£V 20^)>)»/V>VZmt. 2 2OX:t*2B0 

nmmmtz. %.mvnti&zm.Lx*fs-jvxi3b 
*rv/ h^y= i / 1 ) x-nmu mm* o . 1 

g&'&tz. C\<?ffltti. NMR> IRRtfFD-MSO 

ssstuo. tt&mu8) tmziztitz wmi o 
%) . 

[OO99JfUfc0U8 50 
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ffiftLtz I TOSffif+g^xttLB;:. fifttmfc LX 
IMIt&to (30) . 2. 5-b'* (1-^7^) - 
1.3. 4 -**iWYV-)\>. itW*-if-*-VW& 
(#A*tft : /N'y^-f MC-1 300) £5 : 3 : 2(0 

-fy/ffiKJOffilWl OOnm«7)%3tlSr#^. *CO± 

xm&Ltz-e&xim 1 5 o nm^miiiHe&LT^ig 
<?>mm&x'mm%.3 2o (cd/mo. «a»si 

4000 (cd/m'h 3&IS8J^2. 5 ( 1 m/W) «0 
[0100]|UtCT19 

ifc^u: i Towm*#yxWL±.^ mmrnt ix 
mfc&to (37) znmmLxm- ioon 

5Bf£fMU *?)±fc, 7>yfl:y^ATKS0. 3 
nmcOftHSS^aA^Sr^Ls S&tCT/l^x^AT' 
m-l 0 0 nm<9tgffi£^LT#«ELig^£mi. 
IBK»±1 0" 6 To r rCD££<FT\ g«SJg#gia<D 

V(DmaW±X'5£/mi£l 1 0 ( c d/m*h gflUK 
20 00 0 (cd/m*)„ 5B10»*1. 2 ( lm/W) 

[O1O1]|U60!|2O 

TC u P c £*^l«tTlgJP4 0 nmcr)IE?U£AJf £ 
JBfiKLfc. »:fciE?l^M»fc LTJiie^^BJ ( 4 7 ) £ 
(Si? 2 0 nmc7)IOU}i*Jl£. ? £>£_tfBft£«l ( A 1 

q ) MmmLxmme o nm^sra^L, ibk 
Wi-wt y^AiSry^A3a«%<osi| 

£Tfci?Ltzii&Tm» 1 0 0 n m«IS«LTI 
ttELt?^. #Jfl±l O" 6 To r r<y)S^*-C. 

it. mm& 5 v<09JJn«E'CIB»39^7 0 0 ( c d 
/m*h ft^»S80 0 00 (cd/mi) % fBfeS!)* 
6.0(1 m/W) <D|£fe!£!&&<*i£>ix*:. $^>tc*!«8 
%3K»JS6 0 0 (cd/m*)t. J&&SSmLtlkZ*> 
*mr&\i4 0 0 O^flSfc^ofc. 
[0102]HS6ta|21~33 

iLmmm%gmLxim2 o nmnjEiummz 

$ ^fc. 7%3te»fifc LXlS&fcaffi) ( A 1 q ) % 

m^mix®m6 0nm<ommzft&L, mmic 

X-m^Ltz^XW 1 5 0 nmCOtimcnmmZBtfLL 
XimELmtt'&tz. #««1 0 6 To r r«0K^+ 

m&&2mz?tfr. tfz^mmcowmv.m^t. 
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±x®m%. 1 o o o o ( c d/m*)vxt<r)im%.w& 

[0103] 
[*2] 

% 2 S 



* * ft) 




* » m ft 


No. 




QttH) 


2 1 


(3 0) 


5 2 0 0 


2 2 


(3 6) 


5 6 0 0 


2 3 




4 2 0 0 


2 4 


nu 


3 2 0 0 


2 5 


(4 1) 


4 8 0 0 


2 6 


(4 3) 


6 7 0 0 


2 7 


(4 8) 


2 4 0 0 


2 8 


(4 9) 


5 7 0 0 


2 9 


(5 0) 


5 2 0 0 


3 0 


(5 1) 


6 0 0 0 


3 1 


(5 3) 


4 0 0 0 


3 2 


(5 5) 


4 0 0 0 


3 3 


(5 6) 


3 2 0 0 



[0 104JIU&W34 

x±mfc&fa (tpd74) ^fmeonmizM^mm 

U:. jETLftMWt LTJJa-ffc^ (NPD ) £ 

4.4' -t'X (2, 2-y'7x-^t-;M 7x-^ 
TVh^-fey (DPVDPAN) iJjrtf K-^yhfcL 
TJJBfll^fij ( 3 6 ) fc£ft (36) <0Ste**2ffi 

lS54 0nmi:^J:a{c^i^*Uv:. 
«??i£A*fi LT±Eft^J ( A 1 q ) Zmm2 0 nm 
T'H* U $ ^>{= L i F £18ift0 . 5 n mXmM&TlV 
5 x^A£|ggri 0 0 nmfmLm&m&LXimE 
L.m?£fttZ. #JUil 0-«Tor r<7)K^4«T\ W& 

mm&og&TX'mmit:. zcmi-^mmmt. 
mwmsvcomm&x'mm&soo (cd/m') 

Wmm&lOO (cd/m')T. £SSD88&U:i: 
Z?>¥WHmi7 0 0 OB*fili:;g#l&-C*ofc. ft. c: 
<D^0?BIW^7 WI^ffl^Lfct.!^ DPVBi 
-t&*>^ it&fa (36) ti^Bttcti 

[OlO5]ifcl£0»3 

H-^'yht LTJiEft^S (36) SrlHnit&^i: 
HSftW3 4t^atcL-C«taEL^i&^gL 
it. <lcD*7fc:oVvr. tfJfffl^SBSl 0 0 (cd/m 
2 )t\ ^«^gH!)L^i:i^«Wf3r»i4 0 0 0^fc 
HitPl34fcJt^S*^^. 
[O1O6JJHS0I4 

IBfUI&WRfc LX±Mfca& (Mm 2 ) Lfc 

ztzmz. nssw2otHait:LT^«EL^^ 

JU«E-CIB!eBS3 0 0 (cd/m*). &M£S»4 . 2 
( 1 m/W) T*J> *»Bfc3t»g4 00 (cd/ 
m')T'5£msraL£fc^¥«»6tt30 0i^£» 



(45) JSSI2001-1 31 541 

88 

[0 107]BM1»IUS* 

HM0H2 o . mm2 7mmBi4-cimu&mE 
Lmtt. mm&zmfcLxfrt, 1 o 5x:<rmmft 
ca*u -M<r)m%mx'5oomf§Bim&mgmm 
&zmziwmz?jxzmmmg.t m txmm 
jwmwhu;. -f-wis*. m&m20Rx/mm2 
7. \mM4(?)imELm?cm&vmm±. *ti?n 

87%, 9 0%. 2 5%-Cfcofc. -T?)J;dC. JtffcflJ 

io 4 LKmMmwtimitijxqmm.tf 1 o 
£*uc»u m.m2ommm27X'mit: 

[0 108]£j£W4 (^^85(30) ) 
*ISftE(6, 1 2-v3-F?'J-fey) <0£j£ 
3 O 0 5 'J U y Ml/fcJg^Xnfc. ? »J-b> 5 g 
(2 2mmol).H(Sfl^i 1 O O 5 V 0 >y hH-2r 
20 Aft. 3^*/H^tKS 16g (64mmo 1/1 
0 O S 0 'J -y WW) SrSa-C^L-foSTLKiSS-fr 

fc. sjefssr5i^iraiaj^L^ «fttiL^f B ^r 

JRU Hlgfl^*l 0 0 5 'J U y WPTtfcftU:. 
fi^ffi*^*: h^xy 2 0 0 S »J y »/ h*/CB*M,S 

it. *m*E wm3 5%) z&ti. 

[0109] Kc&fa (30) <7>&tfL 

loosy y y h^zP77^n+t\ 4-rsyx^- 

/I^V 2g (lOmmo 1 ) *WC*1r\sV 20 5 
'J 'J y h/l-fcigjgU 3S*B8 2. 5 g ( 2 5mm o 
30 l ) SrJflX. SfflfcTlKfSRl5$-a*. RJS 
LX*4 )VW>fc&h*Wz. 3 0 o s y y 
•y hJUZn75*3t»?. ZVtit&toiZ, 3-K*>* 
V 4. 1 g (20mmo I ) % #®fc#y>>A 3g 
(30mmol).ii 0 . 0 6 g ( 1 mmo 1 ) R 

if=.hx3Ky^y i o o s y y y hfottoi. 220 
•c-c2H®«MStfL^. -ecos. trnzftZLmti 
t:. yiti/ y y y 1 0 * y y >y 

*K^b5ry>A 30g/*100*yy>y h^SrJn 
1 1 OX:T-iKfeRjeS-^:. RJB^T^, IffiSx^ 
40 ;i^/*^jni.T^ffltL. J§iE©*m. a3SS^#^. 3 

0 0 5 'J 'J y l^ZP77X3(ft. #^^fflfe H B H fc 
"fia^E 2. 4g ( 5mmo 1 ) . ^B^'J^A 3 
g(20mmol) x ^6 0. 06g (lmmol) 

mf-Yuoizy ioo$y y-/ wpstJdx, 23 
ox:x-2BwsmmLK. %jmm&&t:mLLx* 

fS-frXimmML. /f^^a^h^yy (x'J 
Mtv/b/l'xy^i/i ) t-WSt. Hfe 

ft*l. OgS:^. NMR. IR&t/F 

D - M SCDWSIIZZ <0 . -fb^J ( 3 0 ) fc Pl^^ix^ 
50 (IR^2 5%). 
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[0 110] (fcl^Jj (36) ) 

WL&to (36) tf>-£j£ 

1 0 0 5 V "J v V)Hk&7yXatyX'i/yx.-)VT^s 
3. 4g (20mmo 1 ) . ^ISftE 4. 8g (1 
OramoD^H^yW 3g(30mmol). 

m® 0. 06g ( lmmo l ) Rtf-hn^y-Vy 
1 0 0 S U U y h /Influx.. 2 1 0XTC2 BSMa^ 

/Pxy=l/l) THRU 3Sfe»* 2. 8g^ 10 
tC. ZOnttt. NMR. I RSt^FD-MScOSIStC 

•to, te&fa(3 6) tm^tifi mm5o%) . 

[01 1 1] Gf&m6 (ftHrfij (38) ) 
-ffc^fe (38)<D-£j£ 

T;i^y§ttgTi o o s 'J y y h;P0P7 7^3fci. v 

1. Og (4 lmmo 1 ) , THF IS 

y y «•/ svmv'bfrZTJi. 4 -yot mj7i 

-)l>T$.y 9. 7g (30mmo 1 ) /THF 10 

0 s y y y hfrzm&?'j?i~r^mri. mr^ime 

0*C-Cl^Sft«y»f LGr i gnardtjS^SrSSL 20 
fc. T;^>-MiiET3 0 0 S y 'J y b^HP^^^rJ 

*SftE 4. 8g ( 1 Ommo 1 K THF 5 
OSyy-yh/K PdCh(PPh3h 0. 28g 
(0. 4mmo 1 ) &VA I H ( i so— Bu) z / 
1. OMWl^xy^S 1. OSyy-yWKlmmo 

1 ) £ Ail. ±£G r i g n a r d^£gi&mrL 

A,ti^a<ga5rr-fe h y 1 o o 5 y y ■» h^-cmsa 

ffe»* 4. 3g£#fc. £<Ol&5fctt. NM 30 
R. I RRtf F D -M S<ommz X 0 , tt&fo (38) 

(JR*6 0%) . 
[01 12]£{£fl7 (ft^ft (47) ) 

ioo$yy-y wwrp^xn+T. 6-rsy^y 

■ty 2. 4g ( 1 Ommo 1 ) fcEfl^f-py 20 
Syy-y **.mi 2. 5g(25mm 

o 1 ) zm£. m&tzx lmsBu&zitfz. *<m. k 
m&£$& lx *j )vv&>fc£fyz%tz. 3 0 0 5 y 

•fc'y 4. lg(20mmol) s ^'J")A 3g 
(30mmol) 0 . 0 6 g ( 1 mmo 1 ) & 

V- h nKy-ey l o 0 5 y y <y h^ital. 2 2 0 

fc. yxfl/y/'j 1 0 5 y y y h^fc 

★Kfl^y^A 3 0g/*ioosy y-y^Srin 

i.. 1 1 OXre-SftRJES-fr*:. SHfcxf- 
*/***;tTa*U 3 

o o * y y y f^zp77X3*-c. ft&*u&BttJU: 

4, 4' -y3-Kt'7x-^ 2g(5mmol). 50 
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gSffry^A 3g (30mmo 1 ) . Smo. 06g 

( lmmo 1 ) mf-WKy-ey ioosyy-yh 

)1>&MI. 2 3 0iCT2BIW^L^. fc&mti 
& : $:V i JVLLXX?S-foXi?tffl£&&L. *7A?nv 

x-nmi. mm* o. 8g**§fc. £*>«*uu n 

MR. IRaVFD-MS<oaiSt«J:0. ft#8j(4 
7) kBJgSiifc (IR¥3 0%) . 
[0 1 13]H3fc0l|3 5 

i Tomgf+^^x«±t. mmmt LX 

±MUt-£®l (58). 2 . 5 - t*X ( 1 -^y^) - 

1.3. 4 -sr^arry-A', #>j*-#*-mhb 

(«Aft«:^>9-f MC-1 3 00) £5 : 2 : 20 
-f y^&tJ: 9BW1 0 0 nm<o&3iyi£^Jt. -c«± 

x-mrLizfrtx-mm 1 5 o nmn-mzmiRLxim. 
<7)Wtomj±?mm&i 3 0 ( c d/m*h mm&i 

4 0 00 (cd/mi), fBBS^l- 2 ( 1 m/W) <7) 
[0 1 141IU&0I3 6 

mttz 1 Toseft^^x«±fc. mMftt lx 

UMti&i (71) £S^*tTIS»l 0 0 nm<D& 
^-r> A 3 LTt^T'KJl 1 0 0 nm 

Tor r<7>St£tfT\ aiRiaS^Sffle^bfrTT'^L 
^. ^<^^£OlBmtt«. ES[«E5Vc7)QJJni«ET' 
$tm&.l 20 (cd/ra!). fiS»^18 00 (cd 
/m*h 5%3e«**0. 3 ( 1 m/W) Ol§fe?&3fc##£> 

[0 1 15] 136013 7 

at^Lfc I TOmgft§Xf7^«±fc. IBfcff^k LT 

jja^^B) (7D znmmixm5 0 nmco^t 

«Sr»j£L^. #vvc. UB^^BJ ( A 1 q ) £«^| 
^LTKfflOnm^m^aAS^SL. -c*)±lC. 

r^sx»7Ai: y^A^y^Asas^^^J^-cs 

^LJt^TKff 10 0 nmcrMMZBtfLLXimE L 
«T ^TtSJSitfm^aA^lil 0-«Torr 

c?>nm*x\ mLm.m&<r>%ttTX'MmLti. z\<nm 

20 0 (cd/m«). mXffl&l 2000 (cd/ 
m*h %3B&*1 .0(1 m/W) OM^mmhtl. 

[0 1 1 6] H5fc#l3 8~4 6 
mLtz I TOmffift§^7X«±(C. ^3*^1-16 

mm^mmLxms onmvmmzniz. $ 

^«LTK«2 0 nmcy^&AJfi&ffrftU -^«0± 
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xM^ifz^xmi 5 o nmeomcommmtfLL *i/o*fc. 

Tt«E L|g-?£#fc. #Jf li 10-«Tor r^HS* [0117] 

t. mmmM&cr&frTX'mmifi:. zm?<?mt [H3i 

SS 3 3 



£ ik m 




& ft a 35 


¥ « m> ft 


No. 




• dm/W) 


(ISMS) 


3 8 


(5 9) 


1. 2 


14 0 0 


3 9 


(6 0) 


1. 4 


16 0 0 


4 0 


(6 1) 


0. 7 


17 0 0 


4 1 


(6 2) 


0. 8 


8 5 0 


4 2 


(6 5) 


0. 4 


12 0 0 


4 3 


(6 7) 


0. 6 


17 0 0 


4 4 


(7 0) 


1. 6 


2 4 0 0 


4 5 


\\n 


1. 2 


16 0 0 


4 6 




0. 5 


12 0 0 



[01 18]HJfc0|47 X [0 12 2]ifc!Rt?l6 

XmitSV) (TPD74) ?:||P6 0nm(ClM« 11*10*3 7 fcH«{CtT*«EL*^MSL 

ut. act:, mmmt ltte^% ( n pd > #^ft*^<o&3fcBtt{;t useses v<omm 

m-2 0 nm£K2SK«FU;. 20 ETfBfc»£2 0 0 ( c d/m*) . IBB!)* 1.2(1 

[0119] IBtttfit LT4 , 4 ' -h'X m/W) X'b-otztf. fflSMMg.* 0 0 ( c d/m*) 

(2. 2-y'7*-R'-^) t'7x-;KDPVB T^gm^ilU:*: Zb*Wmfa\±f> 0 0^Sfc*»r*< 

i ) tixxsimit&h (58)^. ( 5 8 ) <m m^tz. ttz. m.&iift&x'bit:. 

nr#5mm%. m-40nmb^hxdizmmmmi [oi23]it«^7 

iz. ft. Vti&h (58) \m.m.(T>Y-rtVY)L LT« WmW)imc&to (58) ^ftbOt. JM#8J 

fl&rs. mz. mmjjtit LxixHtsos (ai q ) immi ) imntzztim. mm47tm® 

*ISf2 0nm-ClfL t SO:LiF£BUP0. 5n KLT^ELig7£fmLfc. #^^fg?Olfe^ 
mT3l»ttr*S _-7A£|gJP 1 0 0 n mH*tSffiS: E8SSE5 VcOEPflllSET'&3l3*g2 0 0 ( c d 

MLt«8ELf%^. #«lil 0" 6 Tor r<D /m^Th-yfztK fflmXM&40 0 (cd/m2)T 
S«aSMfic^fef^T-C^#Lfc. icoS^ 30 ^Scg»L^t^^^i&(±7 0 0l^f:»iSr*% 

<OSS3t#tttt. 5 VOlWllfgETfSfe&SfciSg *K . mMift&X'b^iz. 

6 0 0 ( c d/m') fc©»g"Ci)^^. 3 hlzWmfc [ 0 1 2 4 ] £l£0*8 (it&fo (58)) 

»jg4oo (cd/mn-c. ^Ksasaucfc^^a +s*f (5, ii-yyDtt7ny) <o£j£ 

#^Ji2 8 0 0I^ISi:S*SrT&-5t. 2 »J -/ h/WU6:77X=ifc:. 5. 1 2-^7?-by3fy 

[O12O]HJfc0!48 >- 50g(0. 19mmol),S^3 108 

mMmtLX±Bte&fo(Al<i) }5£TfV-'*>h g (0. 57mmo 1 ) . 500SUU-yb;K 

fc LXlMMfc&h ( 6 1 ) it&to (61) <?>M£# £&£ 2 00SLMJ-yM/£A*U 2IQfgjl^J*L 

5ttfi%t^SJ: 9t^l^*LTlBtS^l£Lfc:: KlE3-«:. KJE&TSL tfajL^I£ B B B ^rKL. *ft 

fc£Hfc£. Hte0l4 7fc^«tLT*«EL*^^? fttfz®. «E9£&«fcT-«feS£*iU fflBhSMSg* 
Lfc. -o*7<75f&3lflttt»i. S3SmE5Vc7)9flniSE 40 flat. 7;WyMT2 'J 7 hWQ77X3t:. fth 

Xmfflg.2.40 (cd/m^<Ofr&3t%&'&t>tl. £ ftfrffifefk h^x-^tX?^ 50g(0. 

^t*J«i^3ie»S4 00 (cd/m»)-C. ^SgSHlftL 19mmol).DMF 3 0 0 5 D 'J -y WPSrAfU 

tztZ5¥$m$ili.3 2 0 0Vimtm?tiiX'b'>1z. &m 64g (0. 4mmo 1 ) /DMF 2005U 

[0121] mm 5 V -y h/P^Sa-C^ L-fo}gTLRi53-^. STF&T 

SBesmt Lxim&fo aami ) zwnttzzt 20 oxix-mm^muz. mmim. mm. 

. DdSH3 5 fcH&fcLTttSE UtfPfcfML ®TDMF£®£U ^fc* 2 0 0 5 D D <y h;^ 

fc. ®t>iifzm?m%imi3.. msm&s wmm mik. ^wmz wi-xy«iasu ear?^^A-c 

ffiT!B»39S60 (cd/m«). 5»*0. 34 ( 1 mm. n-f 'J-xy^-^-T-«ffiSffiL, 
\V^Xh->tz. 5S50 ^-9-y/Wl/xy=i/i ) t-SSt, Stfeft* 



(48) 
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3 0g5r#Jt. <Itf>$*»i. NMR. IR&tfFD- 
MSOSSSfcJ:*). 4>SftFfc^$ix^ (IR*4 0 
%) . 

[0 12 5]fc£!fe(58) ^fig 
100 5'J'J yh^ZP77X3tf>T\ 4-TiV;*?- 
)V<y 2g ( 1 Ommo 1 ) Jfi^fl/y 20$ 
U U -y MrfcilWU 2 . 5 g ( 2 5mmo 

i ) znt. w&zxivmz&in&z. %<m.. 

®&Z%lkLX*4)V}k<Mfc&famiZ. 3 0 0 s u u 

y 4. lg(2 0mmol) > Si»y>A 3g 
(3 Ommo l ) , ^ 0 . 0 6 g ( 1 mmo 1 ) R 

V~ha<y-ey loosyy-y WPSDnx.. 220 

fcSS fc. *J*& uyfva-ti' 1 0 5 y 'J » 

'J «7A 3 0 g/* 1 0 0 5 'J 'J «y h 
x. 1 1 OTCtMWOBS^fc. RJG&Tft. BHBx* 
U i88£ffi£ft. WIMK. T 
A'^vsiafT' 1 0 0 * y y -/ whip? 5*3«fe. # 

$>tVfcWm$>. +ffftF 1 . 9g ( 5mmo l),t 20 
BuOK 1. 3g(12mmol). PdCh(PP 
hsh 4 0mg(5mol%)X^yl^y 30 5 'J 
y -v h**flteU 1 3 OTJTMWWP LRfcStffc. 

Rjs&Tft. ffamwHU w:. 

y=l/l)T««U JWMB* 0. 9g*»fc. £ 

ft^* (58) fcBJgSftfc <«*2 5%> . 
[0126]£«W9 (59) ) 

<59)*>£|£ 30 
T^y^STF3 0 0 S 'J y >y h/W9P75X3t:. 4 
-bHo^fv-Xf-yl^y 2g (lOmmo 1 ) „ h'J 
7x-^7*X7^ 5. 2g (20mmo 1 ) » D 
MF 5 0 5 'J 'J y M*A*U S^S 5 g ( 2 Om 
raol)/DMF 5 0 5 'J 'J y VlV^WAX'^L^ 
WYLBttZtt. jgT&Tft. 2 0 0-C-C-flWStfU 
fc. RJSfcTft. JMMCDMFMteU 

2 0 0 5 y y -/ ^TflSlSr M^xyca 

JUL. Kffifv^^^A-CSE^, n-^y-xAtfl' 

?o7h/77 (xy#y;K A^y/Mao^ l 
/l ) TflMU JMMB*2. 5g^. J3"M. 1 0 
0 5 'J 'J y h;HlP77X3+T. 4-7$yxf;K 
y 2g(10mmol)itigfl^fVy 20 5 U U 
*WK3B*U *S*BR 2. 5g (2 5mmo 1 ) 

mzLx*4 )VVt<ML&to*wz. 3 o o s y y -y b 

2. 5g,^K^y«7A 3g(30mmol).M 
0. 06g ( lmmo 1 ) Rtf-hB<y*£y 10 50 
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osyy-y h**iu. 2 2otrc2BEitt8flH*L 

iosy y y h^t*gKb&y>A 30 
g/* 1 0 0 5 y y y wi^im*. .110 "CX*— IftR 

L. SKfteft. HtSaSr^fc, 3 0 0 5 y 'J y hfrZ. 

nyyxa^x\ ±mm&&. +iattF 2. 4g (5 

mmol).tBuOK 1 . 3 g ( 1 2mmo 1 ) „ 
PdC l 2 (PPh3)2 40mg(5mol%) 
Vy 305'jy y hA*a&U 1 3 Otrc-BfcJStf 
UM>3*fc. RJS&Tft. ffaj&SrriRu 

;K \W/^xy=i/i ) -tHIISU Stfeft* 

0. 2g£#fc. NMR, IRfttfFD 

-M s^jfflsgfcJ: *) . ( 5 9 ) t I^Sh*: (JR 

$5%) . 

[0 127]£j£{*10 <^t^Bf ( 6 1 > ) 
fc#Hj (61) 

T)V3y%%Tf3 0 0 5 'J y y h;kHP75Xnt. 4 
-7otM)7i-^7Sy 9. 7g(30mmo 

i ) . viv^y 5 o s y y >y vivm/'J^iv^-'f 

>U 5 0 5 y 'J «y h^£A*U **T'&a]U n -^f- 
^y^->7A/A.^-9-y 2 2$'J y -yh;K 1. 5 2m 
o 1/y y 3 3 mmo 1 ) /THF1 00 5 'J U 
<yb;US:SaT^L-foSrFtR«JS-^. jBT^T 

ft. RaT-«u^L^. Rie^Tft. * 5 o s y y 
irr^x^At-iagft. o-^y-xy^i^-^-T- 

SffSiL, *>OMiW>fc£%7. 4g^ftt. 3 00 

5 y y >y h^HP^^xafc. ±Efl:^j. a«7fl^y 

6. 6g(40mmol)St^K 1005y 
y -y h^5-Aix. -i^ia&lgaSgSS-fct. Rffi^Tft. 

tT*yyximLxm!M*2. 7 S mti. znm 

feHfWi. NMR. I R&tfFD-MSOjffl^fciO. 
fli^tj (61) fcP3£$*l*: (JR^3 5%) . 

[O128J^jS0il 1 (ft#fo (62) ) 
+Ra*G(5, 1 l-x3-F7"7^-fey) 
5 0 0 5 y y >y h^A&yyxaiz. i-y^^y 5 0 
g (0. 2 2mmo 1 ) . f h^^QOI^y 200 
5 y 'J y h;PS:AiT.. 3 ^^/HlSfl^* 1 6 0 g 

(0. 64mo 1/2005'jy »/VtV) Sr^fflT^L 

ft. was L-m&zxm l. ^ ^ 5 0 0 s y y 

•y h^TSt^Uc. #^>n^ffl«f H ^ WPxy 2 0 0 5 
y y -y b7UT'B*£^S-fr. +SftG 3 4 g (JR 
$4 0%) . 

[0129]^^)(62)<7)^lS 
T>Vdy%$C?l 0 0 $ y y y h^HP75X3fc. v 
y^>"7A 1. Og (4 lmmo 1 ) . THF 1$ 
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'J U -/ 3?SO'Ni 4 -yot h'j7x 

=-)VT S V 9. 7g (30mmo 1 ) /THF 10 

o s 'j y y M^sa-c^i/r^wru mr&T®6 

0*CT* 1 iSfflWLG r i g n a r dg^Jr^SL 
fc. T^d-yMg£T3 0 0 5 >J 'J v b^KP^^Xrj 

*Hf*G 4. 8g ( 1 Ommo 1 ) N THF 5 
OSUUvM'. PdCh(PPh 3 )i 0. 28g 
(0. 4mmo 1 ) RXfA I H ( i so — Bu ) t / 
1. OMHl'Xygi 1. OSyj-y WKlmmo 
D^AiX. ±£Grignard|S^i&Sia-CSrFL 10 

&*l£ffl*£.S!i£ T-fe h y 1 0 0 5 'J y >y M/CIHift 
SH*\ 3tfet»* 3. 6g£#fc. ZCDttMZ. NM 
R. I RJWXF D -M Scoai^t X 0 . it&to (62) 

(JR*5 0%) . 
[01 3O1HM0I49 

XlMfc&fo (TPD74) S:lgW6 0nmfcX3^^ 
Lfc. <Kfc, jBUI&ttfc LTJJBflte* ( NPD ) £ 20 
§tI[2 0nmlCT|21»U:. fBKWBfc LT± 
fBft#HJ ( A 1 q ) fiitf K->ty hi LXlSHt-SV) 
( 7 5 ) ft^fe) (75) <08te#2Sfi%. HSU 
Onmfc=5rSJda^!*L*:. ITF&AWi: 
LTJiIHt^Bj ( A 1 q ) OnmtlfL $ 

£>fcLiF£flJPO. 5nm-C^«fiT^5-^A5rlS 
S100 nm|S*Lmffi^)SLT^«SEL#^# 
#llilO- 6 Tor r(7)^+T\ ««iBgSiUtf> 

V09JJDSE-CIB3BS5 0 0 ( c d/m*) iJSSJg 30 

■c. m&mx'b-oti. zt>£.mmmBi5oo < c 

d/m*)T\ 5£SS^Lfcfc^¥8fWirti20 0 0 
[01311^0150 

K-^y b t LT±M<£&to (75) KfUT_Lieft.£ 

1*1(86) s-aant^fc^^. $mm9tmmiz 

IBK»S5 0 0 (cd/m*)"C. %S8&mLt:bZ*> 

*w&mi.2 o o omstmrnxh^tz. m&u* 

fe-C&ofc. 40 
[0132] H»0!51 

H^hfcUlS^ (75) fcfUTJM£ 

%(82) ^aaraufcit^^. mm49mmz 
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^^ff&(i2 8 0 0i^SJa±fc^*SrTfco^. ?&3fcfe 

[O133]£fi£0l|l 2 «t#B) (7 5) ) 
(75) ^fS. 

r;^y^srF2 o o s y y v h;p£Q77X3*t, 

6. 1 2-^/0^7^*^ (40 577-78- 

4) 2. 16g (5. 6mmo 1 ) „ Pd (OAc) 
2 0. 06 g (0. 3mmo l),P(tBu)s 0. 
23g ( 1 . lmmo 1 ) „ NaOtBu 1.51g 
(15. 7mmol K Phi NH 1.89g(l 

1 . 2mmo 1 ) MfV)V^y 2 5 m 1 SrjDX.. 1 2 

ox;x'7mmimwimtiZitfz. sumTims 

%&LX%mm 3. 0 2g5rit. ZVViMi. N 
MR, lRRVFV-MS<7>mmzi Y ). it&fa (7 

5) fc|f65£S*u£ (IR$9 6%) . NMR (CDC1 
3. TMS ) fcfcWC. 6. 8~7. 0 (m, 2H) , 

7. 0-7. 4 (m. 10H) % 7. 8-7 . 9 (nu 
1H) . 8. 0—8. 1 (nu 1H). 8. 85 (s. 
1H) Tt>~>tz. 

[0 1341HJIW5 2 

2 5mmX7 5mmX 1. 1 ram^J ZCTtlf^XgM 

jm i o o nm-r • 

tt7V-K*Stt. «*Wi:*y V*#I8LT1 OiMa 

«(») ) £A*V »10-«PafcHEUl. -e<0&. 
±fETPD7 4£. 3£f»g0. 2 nm/^T'6 0 nm 
OJSStSf&tU;. ifcvve. TI£fiJi§«DTPD7 83\ 
aS«aLS0 . 2 n m/#-C2 0 n m<0«3 fcfi* Lfc. 
ifcfc. Tie^^DPVDPAN&tfffcfc*rafcLT± 
E(t^5 (10 0) tmmmiX4 0 nm»f§^ 
7tli&mt)t:. £<7)i%DDPVDPAN?)3£t3*gkl 

o. 4 nm/^, -fb^ (ioo) <7>mmmio. 0 

1 nm/ttfc^t. ±SA 1 q$-^«3E« 

0. 2nm/»tMU fifttT/PS-^Ai: »Jf-> 
Afc£|g^#-f|,ittCj:y. Hffi£l5 0nm«0S 

•7A^*a[S<i 1 n m/&X'$> 0 . 'J A<D3£ii£ 
S«0. 0 04nm/&TJ>-5Jt„ 
[fl!7 8] 
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(TPD 7 8) 



(DPTOPAN) 



8&5 0 0 ( c d/m*)T5g1g£if»U fBfc**£2 5 

S££f4fSfc*cr. 
[O13 5]IH601|5 3~6 2 

ilil0|5 2fcfcV^-C. ft#Bj (100) OftbOt. 56 

msrm4^t^-r. 

[0136] Jt$S$*8 

|5 2fcfcvvt, (100) OffcbOfc. 16* 



[ft7 9 ] 




20 



[0137] 
[fc4] 





m EE 
(V) 


(cd/n*) 


(lB/f) 








5 2 


6. 


0 


12 0 


4.5 0 


18 0 0 


m 




5 3 


6. 


0 


2 4 0 


3.9 0 


2 0 0 0 






5 4 


6. 


0 


13 0 


4.6 0 


17 0 0 




5 5 


6. 


0 


2 10 


4.9 0 


2 5 0 0 






5 6 


7. 


0 


2 3 0 


4.0 0 


15 0 0 


Mi 




5 7 


6. 


0 


12 0 


2.9 0 


2 10 0 






5 8 


6. 


0 


18 0 


3. 4 0 


18 0 0 


A 




5 9 


5. 


5 


2 2 0 


4.6 2 


17 0 0 






6 0 


5. 


5 


4 2 0 


3.10 


2 2 0 0 






6 1 


5. 


5 


18 0 


4.2 5 


3 10 0 






6 2 


5. 


0 


2 4 0 


4.9 0 


3 2 0 0 






6. 


0 


15 0 


3.7 0 


12 0 0 


m 



[01 38im4mz7ikUz£oiz. *36BH<DHK5*i 

c 9 ] m c i o ] wiiteimttnxiijEmmt 

[0 1 3 9] £j£0!13 (ft#Bj(100) ) 

r^^y^sr. &»©ft£ 1 y y h;PHP77^3^ 

4 -:tot7?/Pg&!§7|c!t!j 22. 7g (0. lm 
ol) .Sfitb'JW 42. 4g(0. 4mo 

1 ) . * 3 0 0 s y y -y h)i>*mi. 6 o-cttM 

i 18. 3g(0. 15mol) tmtit'*7WJ> *50 



*0. 7g (3mo 1%) SrJni.. SiaT-Hlft^L^. 

?-x-«ffigf8u awt-ti»+is*H 2 3. 7 g 

(IR*9 8%) 

[0 14 0] 4>IS*I?>£J£ 

J&SJWff^ 5 0 0 5 y y >y bfr-t-xy^xaWz, «M3 
flsH 23. 7g (98mmo 1 ) t*&m& 200 
$ y y -y WPfcJoi.. 8 OTttrC 3B0mffiLtz. K£ 

22s WmiO%) 
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T)H>9&ir. ttXmtt* 5 0 0 5 U l> -y 
yXZl^Z^ h'7i-/P 7. 7g ( 5 Ommo 1 ) „ 
^^WS-fLT^S-^A 13. 4g(0. 1 mo 1 K 

1, 2 0 0$yj >y WP£jD;i, 
O'C^T^aJUc. ftt+ISIttl 22 g (98mmo 
1 ) *fc«fc8JllU 4 0*CCT2KHasaftA:. R£ 

KjEffitiU BWfr&*ISfrJ19. Og (JR$10 10 
0%) £#7t. 
[0141] +SftKc^« 

^ai^ft? 5 0 0 5 »J 'J y hJW-*7?X3+|C, J^'J 
yyg 2 0 0 5 U 'J y h/V£A*U 1 SOTJteWRL 
fc. ifcfc. +lf#J 1 9 g (50mmo 1 ) 

? o o*;WA/* ? y -;P= 9 9 / 1 ) TfSS 20 
U BWfc-fS+rSfc K19g (JR^5 5%) 

T^rf >*Wf\ J^ilflfJ 5 0 0 5 U >J >y Hl't^? 

+HftKl 9. 0g(28mmolKJg 

-fkxx o. i9g (immo i ) . pKioosyy 

•y WK ffiMSt 50 St) y -y h)UiMt. 2«Sm% 

FRU *T^LB»fc-*-*+H*L 19g(iR* 
10 0%)^t. 30 
[0142] +^ftM<0^|£ 

T^3*ySSTF. J^aWW^ 5 0 0 5 y y >y WkHP? 
7^3+t> #IS1ttLl 9. Og (28mmo 1Kb 
y7x-/k*X7 4>' 16g (6 Ommo 1 ) . DM 

f 2 o o 5 y y y h/PSrjn it:, ^x.nm 9. 

6 g ( 6 Ommo 1 ) /DMF 5 0 5 'J y «y WPSrfl: 
*fciBTLfc&. 2 0 0-C"C8l^HJl^t»L^. RJ5 

? s-fr-eimLmt-th*f3vm 6. 7g(iR* 

5 0%>*fifc. 40 
(fc#IU (100) cr>£|£ 

r^^ymsTF. ^argft^ 2 o o s y y y wi/HP7 

+S«cM4. 9g ( 1 Ommo 1 ) > y'7 
x-rt'TSl' 5. lg (30mmo 1 ) „ hVX 
^yi/Vri/T-thy) y/^y'W 0. 14g 
(1. Smol^)^ h'J-o-hMAtfiXyHy 
0. 9 lg (3mo 1%) „ t-7*h^r^-7-hy»7A 

2. 9g (30mmo 1 ) „ fflgthl\sX.> 505»jy 

•y hyp^lnifctl. l oot;ct-%M!3SH¥U;. R 
m7t£. *rtU LfctSfifcnRU * ? 10 0 50 
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5 'J y y h MzXffifr I . f&feffi* 4 . O g 

NMR, IRftl^FD-MSWffl^tJ: 
*). it&fa (100) fcBJgSftfc (JR¥6 0%) . 
[01433 JJB+ISItt^fii^&Wb^Hs (100) 

Hb80] 






o o 



X 

o 





[01 44] ^0914 (fc#H)(10 1) ) 

r/P3*y^5£T-r. #a?»f*# 5 0 0 5 y y y hvi^x 

12g (50mmo 1 ) . SMt^/P 4 2. 5g 
(0. 3m o 1 ) . 7kK(b5ry>A 17g(0. 3m 
ol). DMSO2005y y-y hfrZMZ-^ m&V2 

BfcNIO. 7g (JR^8 0%) 
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T^y^TV. 5 0 0 5 U 'J >y Y>VEtty 3+ 
fc. #l3ftN 1 0. 7 (4 0mmo 1 ) . KjSTHF 
200S'Jl)7 b^SrJPi-4 0X:tC}$aiS. 1. 5 

M7x^;HJf->A/^-t>^8[ 5 3 $ 'J y «•/ 
(80mmo 1 ) *»*fcSJTLfc. >ST»7^ Sffl 

U * * 1 0 0 5 »J y y T-fe h y 

1 0 0 5 'J 'J y WWrtifcftU:. #<o*l£i"':t-vHfc 

5 0 0 5 'J y y h/^75X3>t<t. JhaiffllS 

a. 5 7%8Mk*^7K i o o s y y y h/k mt 2 
o o s y y y h/i^inx.. 3B»i»jgs£Uv:. Sia^ 
^<o»3gyyi?^Jii^. E*Erfcfcfc*fg£ 
?xy*Ur. flrajLfcJSi&frr&U * 1 0 0 s y 
y y 1 o o $ y y «y r-fe hy 

1 o o s y y y wwcora#-eft&LBWfc-r£*| a w; 

010. lg (JR$7 0%) • 

[0 14 5] +S(*po^«: 
Tjnyfmr. ftitmtz 5 o o $ y y -y h;^P7 

7X3tfjfc x +Sf*=01 0. lg(28mmolKh 
'j7i-W^7-fy 7. 9 g ( 3 0 mmo 1 ) , D * 



(52) ^§32001-131 541 
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* MF 2 0 0 5 y 'J y h^Jmifc. J^T . MM 
4. 8g ( 3 0mmo 1 ) /DMF 5 0 § U U v hll> 

£&*fciiiSTLfc&. 2 o ox:?8m3mimLK. 

(JR*6 0%) fcfcfc. 
fc#Bj (101) <D£j£ 

7;^ ymssr. ftan^ 2 o o 5 y y -y i-h-hp? 

^xafftc;. *S*P4. 9g ( 3 0mmo 1 ) , y'7 
10 i-ZkTSy 5. 1 g (30mmp 1 ) . h'jX (>* 

Kyj/yr^r-fehy) o. i4g 

(1. 5mol%), hy-o-hyM;l^*X7-f y 
0. 91 g (3mo 1%) % t-yV^^Y^M. 
2. 9g (30mmo 1 K SfcjiWI/Xy 505'jy 

vhjvztottdk. i ooxrtrc-HSHngystfLfc. R 

£3*7®. WilJUfclgSSrrSXL. *;yV-;HOO$ 
y y «y hMCTffifr L „ Hfe©* 4 . 0 g Srflfc . i 
NMR S IR&tfFD-MS<7)SJ5gfcJ:>). 
fc£%<101) fcl35£2*l*: (IR*6 0%) . 

20 [oi46] jje+iSft^ffijia&tWk^Bmoi) 

<y)RU^SS$rWTC*-t. 
[fc8l] 





O 



[O147]-&j£0|15 at#Bj(102) ) 

r^y^r. ttimnz 3 o o $ y y y wi^hp? 

7X3+t, 2-70^^71^ 11. 7g ( 50 
mmoD.r-'Jy 19g(0. 2mol), h'J 

x ( v^yi/ y r yn h» VKy o . 6 9 
g (l. 5mo 1%) . by-o-hjMrtofcx^y 

0. 46g (3mol%) . t-yb^fv^hy«7A 
7. 2g (75mmo 1 ) . taSWWxy 100$ 

y y -/ h^an^L i o owzx-mtomm t 

1 0 0 5 y y «y h^fCa^LTII^tl^fflfeBlSrftK 

x^ 5 o $ y y v wwcTBiSi&u BWfc-f 

R3#cQ 9. 8g (JR*8 0%) 
it^ft (10 2) <D£j£ 

T^d-y^ST. ^aP^t$ 2 0 0 5 »J 'J -y WkHP7S 



40 



9, 10-y'7ut7>h7-fey 2. 4 
g (lOmmol ) . tfHftQ 7. 4g(30mmo 

i ) , hvx (*/<yi;\)Tz'T±hy) i/rtyWA. 

0. 14g ( 1. 5 mo 1%) „ hy-o-WM^ 
*X7^ 0. 9 1 g (3mo 1 %) „ t-7Y*i/ 
^•hy^A 2. 9g (30mmo 1 K S&gHUxy 

5 0 $ »J »J -y h/WSr MzJXk^ 1 0 0X:tc:T^fcBl«5 

i o o s y y >y wnrtifcrtu jifeft* 4 . 

3g£r#fc. ,TcOt»*{i. NMR N IR&tfFD-MS 

nmmzx {b^u (io2) km%.ztit: mme 

5%) . 

[ o 1 4 8 ] ±m*mi^mm£&vte&to < i o 2 ) 
[fl:8 2] 



(53) 



00 1-13 154 1 
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104 




Pdbfce) 
NaOtBj PhMa 



[0 1 49] £j£0«16 (fc#H» ( 1 0 3 ) ) 

TtHy^&T. #iUWft£ 1 y y htVE-UzryXaty 
fc, 3 -7x-;t-7X7-;l/ 34 g (0. 2mo 
1 ) , V*)7 x.—AsfcX7 4 y 58g (0. 2 2mm 
oD.DMF 3 0 0 5 U U *y h/HrflniJfc. t^V* 
T. £S 3 5 g (0. 2 2 mmo 1 ) /DMF 10 
0 5 U 0 <y h/P£&*(CjgT L*:&. 2 0 0XX'8B?Ha 

R 3 7g 0R*8 0%) iftfz. 

T)Vdy^r. &wm* 3 o o s y y >y ^hp? 

r-y>19g (0. 2mmo 1 ) . hV 
X(yXyj/''Jf^7-fehy) yA'5y>>A0. 6 9g 
(1. 5mol%). 

0. 46g (3mo 1%) . t-7h*$rthVV& 
7. 2g (7 5mmo 1 ) , Sath/Uxy 100 5 'J 
OyhJUtUttzm. 10 0T:fcT-*W^»FL^. 

*ftiJ Ur*£J B £S 3 JRU 1 0 * 



* o s y y 7 b;wcTa^LT^^>n/cffljss*»Kx^ 

;P 50$y y-y h;HcTS^ H B B L. BWfc-TS't'lSfc 
10 Q 9. 8g (JK^80%) 
(10 3) 

r^^ymarF. #aj^ft# 2 0 0 5 y y y wi^zp? 

9. 10-v*yo^Tyh5-by 2. 4 
gdOramol)^ "fSftS 7.4g(30mmo 
1 ) , hVZ (iSKyiSVfisT-thy) ViVjWk 
0. 14g(l. 5mol%), hy-o-WM/U 
*X7^y 0. 91 g (3mo 1 %) , t-fY^ 
i-hVVJ* 2. 9g(3 0mmol),tjl^xy 

5 o s y y »/ Yfrzmtttk. 1 o ox:fc:-c-%!ngfe 

-)V 1 0 0 S y 'J y WWCTftfrU 3tfe1»3fc 4 . 
2g£#fc„ ClO»*Ji. NMR, IR&tfFD-MS 
CDWSLlzX 0. -fb^ft (10 3) fcHJ&&*lfc (JR*7 
0%) . 

[0150] m*m#cmm&&vik&to ( i o 3 ) 

[fc8 3] 




[01 5 1] £(£0117 (^-^5(104) ) i 

Tfriyfs&r. ftmnz 3 o o $ y y <y h*=Q7 

yXatpiz^ 4 -7*0^1:7 23g(0. lm 

ol) . 7$yXf)Ky 9. 8g(50mmo 

i ) . hjx (^yyyrv'T-feby) s^55*>a 40 

0. 69g ( 1 . 5mol%) , h'J-o-hM* 
*X7<> 0. 46g (3mo 1%) N t-rh4f>- 
^-hy^A 7. 2g (75mmo I ) . SaiWPxy 

i o o 5 y y y w^jd*.*:®. i o ortcx— b&sd 

»Jg#U:. KJS»m ffia}Lfc*£ B B B £rlRU 
J~)V 1 0 0 $ y 'J y h;KCTa#LT#^»fl3taiS 
H^IHIxf-*' 505'jy «y Wi/fcTHIgiP B t. aw 
fc-ra+fSfcT 13. 9g (08*80%) £*tfc. 
it#te (104) ?>&j£ 

TH-rfymsnF. &SPgft# 2 o o $ y y -y M/HP7*5o 



9. lO-iS-fttTyhy-ty 2. .4 
g ( 1 Ommo 1 K tfUffcT 7. 4g(30mmo 
1 ) . Y-VX (VKyUVTisT-tYy) SWa*W> 

0. 14g.(l. 5mo 1%) ..h'J-o-hM* 
*X7^V 0. 91g (3mo 1%) . t-7 r h^fv 
^hy7A 2. 9g (30mmo 1 ) , SfcMh/lxy 

5 0 5 'J 'J y 1 0 0 , C{CT-«£!n^ 

ioo s- y y -y hMzxm&L. m&Btt 4 . 

5g^-t. Z<mm±. NMR, IRXt^FD-MS 
OjgJgfcJ: 9, -(fc^J (104) fcHJ&Sfufc (JR*7 
0%) . 

[0152] Jje4^<D«Sj§5«&Wfc#}iJ (104) 

[fl:84] 
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s 

£ 



[01 53]£j£0il8 (ft^{121) ) 

T^ySvSTF. ftSP'gft;* 5 0 0 5 U tl v h)U=Q7 
5^.3 4>fc, hl)7i— 25g (0. 1 mo 
I ) . N-rotX^S/W SK 18g(0. lmo 
1). 2, 2' -rVt'X^f V^D^hU/l' 0. 8 
2g (5mo 1%) . DMF 2 0 0 5 >J U >y h/PSrjD 
1 lOr^l^MI^Uc. IxJE&TgL 



(54) ^2001-131541 
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y#y;k rno^^y) vmmi. mt?&*fm 

Ul 9g (IR$6 0%) Srfifc. 

r^y^srr. ftJAfft^ 1 y >y ^Ep^xn* 

fc, -7^*>">A 1. 6g (6 6mmol ) . 3?3g 
<y>h£\ T H F 1 0 0 5 U >J y Ml^ A*U SiST 3 
0#ISKI#&. #ia*U 19g(60mol) /TH 
10 F 3 0 0 5 »J y y WWgiBteaTFL*:. 7STi^T». 
6 01C-C*l^ia!ngMa#LGr i g n a r dU?&Hlf{ 
Lfc. T;Wd->-^T. ?$ai@ft# 1 y -y Wl-HP?? 
xntpC 1, 3iS7tt<y-ey 4 2g (0. 18 
mmo 1 ) . y?DDt'X (M)7x-;^7^) 
rtyWJ* 2. 1 (5mol%K IsAVf+frTAr 

*-^AtHy H/h;Pxy^ 6*yy-yWKi 

M, 6mmol) s THF 2 0 0 $ y 'J >y Wl^flllt 
fc. ClifcJJeG r i g n a r dS^SrSi&TjSTLfc 

-TS+ISftV 14g (IR*6 0%) 
[ 0154 Hfc^Bl < 121) 

r^^y^srr. 5 o o 5 y y y wpep? 

7^34>t:, 0. 8g (3 3mmo 

1 ) . 3 ^<D*tf\ TH F 5 0 5 y 'J -y h)Vi A 
tl. 0#RIM#ft, tlSJftV 1 2 g ( 3 0 m 

mo 1 ) /TH F 1 0 0 5 'J »J >y Wl4S?8£?STL 
fc. 6 OTTC 1 l«H¥LG r i g n a r 

dits&iWLfc. T^rfvaarK #Sfgf*£ 5 o o 

30 $y y >y b^Eny^xa^, 9, 10-yVatT 
>"b7-fey 3. 4g (lOmmol), y^DOt'X 
(K)7x-MX7^y) A5y>?A 0.4g(5 
mo 1 %) , *M VT^/kTVPS-^Ab H 'J V/hfr 
^yffig. 15>jy y WK1M. lmmo 1 ) . TH 
F 1 0 0 $ y 'J y blUZMz.fi:. £ -IfcUfiG rign 

a r dieg$-saTirFU^^. &&tx~mmm 

U *?J-)V 50S'J y-yWk T-bbV 505 

y y -/ WMMrcHtU 4. i g£#Jt<, 

40 CKOlSst&L NMR. I RXtfF D— MSiOfll^tCj; 
0. fc#l?J (121) fc^Stlfc (JR*5 0%) . 
[0 1 55] JJfi+Mf^cOffiJS^a^^fe (12 1) 

[ft8 5] 
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Ph3N 



NBS 



DMf 



(55) 



OrOCf 



1^2 00 1-13154 1 
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DMk 



2) Br Q 2) Q 

*-0 y Br ~Q~ Br 




[ 0 1 5 6] £j£0U 9 (fl;3* ( 1 2 2 ) ) 

r^^^^srr, ^sra*^ 300^7 y>ve.u? ?x 10 

1, 3-y/QH^> 19g (80mra 

0 1 ) . y'7x-A-7Sy 6. 5g(2 0mmo 

1 ) s b'JX (i/XyyUf^nby) yA'5y->A 
0. 27 g ( 1 . 5mo 1%) , h'J-o-hM/l' 

*X7^y 0. 18g(3molX), t-ZKi' 
th'JW 2. 9g(3 0mmol),iaiWHy 

1 0 0 s u u -y hA*M£.fctfc.. 1 0 oxuzx-Wto 

j-jv 1 0 0 5 y y y wncra»u &t>tv&m 
unxf^ 5 0 5 y y -y wuc-cHtSffiL. aw 20 

fc-fS+SffcW 4. 9g (JR$7 5%) fcftfc. 
<fc#Bs (12 2) 

T>i>3>fffiT. ft&m s 3 0 0 s y y y h^HP7 

^Xatt. 0.5g(20mmo 
1 ) . 39£*VMt« TH F 5 0 5 'J y <y 

*u m.&x3o#m&m. +ia*w 4. 9g(i5* 



or 



Pddflm) 
NaOtBu 



[01 58] £j£W2 0 (it$m (123) ) 5 
T^y^sST. J^a^ft^ 3 0 0 'J -y WPHP? 

n+t. yut^y-tfy i6g(o. 1 mo 1 ) „ r 

S/Xf/Ky 9. 8g(50mmol), M)X 
(yXyyiJfyT-bby) V^is+lh. 0. 6 9g 
(1. 5mol%K hy-o-h;M;l'*X7-f y 40 
0. 46g (3mo 1%) . t-yh^fv^by^A 
7. 2 g (75mmo 1 K $ygNPxy 100 5 'J 
y >y h;W*Jinifcfik, 1 0 0K:fcT-««»Jg#L*:. 

o s y y y nuct^u nctifzm&i'nzwm^ 

>V5 0 S 'J »J y WMrCfSJgfiU BWh-fS+ISftX 
1 1 g (JR*8 0%) zmz. 

T;^>mS[T. ftSl'gft^ 5 0 0 >J -/ h^ZP7 5X 
a^K, ypt^y-b'y 38g (0. 16mo 1 ) . «50 



« mmo 1 ) /THF 1 0 0 S U D y h/l#$£?m r L 

iz. mr&Ttk. 6 ox:x'iimmiG r i g n a r 

dBSSMlIU:. T^n/SvSST. 50 0 

S , J!)7NI'£P75X3ttJC > 9-1 Oy^ntry 
h^-fey 1. 7g(5raraol),y^DQt'X(h 
^x-M^-fyJA^y'W 0. 2g(5mo 

i%) . ^My7*f-;wr;ws-^tHyH/WPxy 

j§j£ 0. 5Syj yh;KlM, 0. 5mmolK 
THF 1 0 05'J y -y Wl/S-jDt^. ^itC±EGr 
i g n a r dtmZm&XmTLt:®. &&LX-tm 

mrntt:. sumrtk. &jm£7M$®Lxmm 

£CTXU X9J-)V 50S'J y-y wk r-thy 
5 0 5 y y y M^XBTftifrU 1 . 7 g 2r 

ft*. NMR, IRaifFD-MS(7)ffl« 

fciD. -ft^j(122) fc^$^ (IR$5 0 
%) . 

[ o 1 5 7 j ±m*fsi^mma.mit#fo (122) 

Hfc8 6] 



DM* 



a Q 

ir 




S"WSffcX llg(40mmol). b'J^fyXyy 
y Ti^T-fe: b » 3*rt93»W> 0 . 5 5 g ( 1 . 5 m 

0 1%) . by-o-h;M;i-*X7^y 0. 37g 
(3mo 1%) . t-T'hdr^-y-hy^A 5. 8g 
(6 0mmol).S£j|^xy 300$ 'J >J>yM/ 

fclmifcfiL 1 2 ox:tzT-ma?mftLK. zumj 
«faj U:*£j&£nixu * * i o o s y y 

•yWHCTifcftU ^toffllS&fcPKx^ 5 0 

$ y y -y wwrcmsflu mtt 6+ISttY 1 3 

g (JR$7 5%) 

[0159Ht#m<123)<9£j£ 
T^rOmSTK 3 0 0 5 y y y h;l^P7 

0. 97g(40mmo 

1 ) . 3 »>i&7Vhfr . THF 5 0 5 'J »J -y WP£ A 
it. SST3 0#M¥&. +S*Y 1 2 g ( 3 0 m 
mo 1 ) /THF 1 0 0 5 »J y -/ h/PiSiKSrOTW:. 
SST^Tft. 6 0«CT 1 ®mW LG r i g n a r d|S 
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mkmmsti. t»*>*xt* ftmm 5 0 0 $ y 

•J * WI<=P77X:3+t£. 9, 10-y/nt7yb 
3. 4g(10ramol),^ODb'^(b 
U7x-;P*X7-f y) IV5V*}J* 0. 4g (5mo 

1 %) . *M yyf-^r^s-^Ah k 'j K/h;ny 

lS'J'J-y WM1M, lmmo 1 ) „ THF1 
0 0 5 U U 7 Wlrgftlilfc. ^^fc±EG r i g n a r 



(56) ^2001-131 541 
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U -X^-* 50S'J'J7b;K 50$ 

y y -v m^ji-c** u 5 . 4 g 

Zctfftttt. NMR. IR&tfFD-MS<7)8|g£J: 
(122) tn^tltz (JR$5 0%) . 

[0160] ±Mi^m>m^mi\L^i (123) 

[ft87] 



(t£*j123 



Pd(dha) 
NaOtBu PWrfe 



Pd(dbo) 
NaOtBu Phhfe 



1)Mg 



2> Q 
Br-O-Br 




[O16 1]^j£0Q2 1 ((t^i(124) ) 
( 1 24) c^-BK 

r^^ymgTF. »J 5 0 0 5 y y y wi-hp? 

10, 10* -i/VDt-9, 9* -h'T 
^xy;l/ 2. 5g (5mmo 1 ) „ y^nnt'X (h 
^t-MX?^)^^ 0. 2g (5mo 

i %) . v-f yywr^s-^At k y H/h^xy 

0. 55yy«yh;KlM. 0. 5mmol). 
TH F 1 0 0 5 0 'J v \->U£ Mz-fil. ZZlZ^fUm 
(19) X-mmttlG r i g n a r dij^^MiaTliST^ 
<b£fet24 



mzfomi$iTifiiii&t:vmL. 505 
y y y r-fe h > 505 y y -/ WK?)JiTffi# 
u mm* 2. og£*#£. nmr> 

IR&tfFD-MScyjSJ^iO. -ft^Hj(124) t 
1^3*1*: (JR*6 0%) . 
[0162] JJWfc&* (12 4 ) <0R^SS2rWTt 

[fcss] 



t)Mi 



<>K3 

o » 





[016 3J-&JSH2 2 (fl:#Bj(125) ) 
{£0M> (12 5) <7>£l£ 

T^y^tST. ^Sfgft# 5 0 0 5 y y >y WI-HP7 
6. 12iS7a*:7V-t> 1. 9g (5 
mmo 1 ) „ y7not'X ( h y 7i- * y) 
Jt?S*>A 0. 2g (5mol%) % 
/WS^AtKy H/h/kxySFSE 0. 5 $ 'J 'J y h 
;K1M, 0. 5mmol ) „ THFlOOS'jy yh 
rt*Jn£fc. ££(c£j£0l ( 1 9) TPllUrGr i g* 



A n a r dtmZm&X-mTLti®.. #Sl/t--«!fc!ng*JS 

W.L.X?J-)V 5 05'jy y h/k THrh^ 5 0 
40 5 »J 'J -y h;KOWS"Ca?t U jtfet&* 2 . 1 g 5r# 
7t. Z-VitiiMi. NMR, I Rai^FD-MS^TOc 

iO, -ffc#m(l25) tmZLiSti*: (IK*6 0%) . 

[0164] IMHtOrtH (12 5) CD%J<m&mTlZ 
Ht89] 



Ill 



(57) 



0 0 1-1 3 1541 

112 





[01 6 5] -&SW23 (ft#l%l(126) ) 
^^B9 (12 6) <0£j£ 



TA^MST. ftffl'gttf' 5 0 0 5 »J 'J >y h;PZP7 5 0 5 'J U <y h;l*>M-Cft&U Hfe»* 2 . 1 g£ 
5XatfC 5, 12-y7ntf7^ty 1. 9g NMR. I RStfFD-MSOSS^ 

(5mmo 1 ) , y^nntX (h'J7x^*X7^ ^t^ift(126) ^RJgSn^ (JR¥60 

y)yt?5*fc& 0. 2g(5mol%). j/MV7*f %) . 

ArT*§-*J*tY»Y/YArX>>mik 0. 55 'J 'J [ 0 1 6 6 ] JJBfc&* ( 1 2 6 ) ORJfiBttfcElTfc: 

•y^MlM, 0. 5mraol),THF 100 5 'J Set. 
'J y hJl*Jlifc. ZZtZ&SM (19) TPRLfcG HL9 0 ] 

r i g n a r diEKSa-CWFLfcft. #StT-B&* 



ntx&m. m&Mm. mMSttrnxav-*: 30 v-vyrtmt txm unwise lxtu. «ft. 



(72)?&H&& *S 3?« F^-A(##) 3K007 ABOO AB02 AB03 AB06 AB14 

"mmayrmi±m2smt& cam cboi daoo dbo3 eboo 

mmm, mm mi faoi 




[0 167] 



*fc, JhfBHRa C7D TkXf C8 D ?*3*l4tfllE L 



